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Subjects treated in the Technical and in the Tech Digests 
sections of THE Toot AND MANUFACTURING ENGINEER during 
1961 are listed in alphabetical order in this index. Also 
alphabetically listed are the authors of all articles, including 


Gadgets. 


Realizing that the index is the key to the thirteen issues 
published in 1961—a key that unlocks a wealth of technical 
information—the editors have done everything possible to 
make it as reliable and as nearly complete as possible. We 


hope it is of assistance to you in the coming year. 
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Sternlight, B., P. Lewis end P. Flynn—Lubri- 
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Abrasive belt grinding*, Oct. p. 173 
Abrasive slurry, Feb. p. 88 
Abrasives, barrel finishing, Jan. p. 78 
Abrasives, ultrasonic machining, Apr. p. 73 
Accuracy, automated, Jan. p. 96 
Accuracy, tracer lathe, Apr. p. 64 
Active grinding oils, June p. 71 
Adhesive bonding, inorganic*, Feb. p. 207 
Adjustable cam*, Oct. p. 81 
Alignment nomograms, Feb. p. 115 
Alignment plate, dies*, Apr. p. 63 
Alloys 
high-strength milling, May p. 12 
high-strength tapping, Jan. p. 11 
Altered pipe center*, Aug. p. 45 
Aluminum alloys, Oct. p. 94 
forming, Feb. p. 94 
straightening, Mar. 15, p. 73 
turning, Aug. p. 71 
Aluminum 
casting, Jan. p. 94 
machining*, Dec. p. 81 
straightening of, Mar. 15, p. 69 
Amine soaps, June p. 72 
Analog computer, Jan. p. 103, June p. 97 
Analog welding control*, Feb. p. 206 
Analysis, equipment performance*, Mar. p. 160 
Analysis, value*, Mar. p. 159 
Angle plate, special*, June p. 65 
Angular extrusion dies, Dec. p. 75 
Aunealing, computer controlled*, Apr. p. 169 
Antennas, space*, June p. 98 
APT, Sept. p. 91; Jan. p. 197 
Argon, Mar. p. 86 
Assembly, carbide dies, Oct. p. 110 
Assembly fixture*, Aug. p. 46 
Atomic Hydrogen, Jan. p. 72 
Attritious wheel wear, June p. 68 
Autocollimation, Feb. p. 104 
Autocollimator, June p. 87 
Automated forging, Aug. p. 56 
Automated forging press, June p. 76 
Automated production line, Dec. p. 68 
Automatic operation 
diesinking, Sept. p. 99 
programming, Sept. p. 90 
thread cutting, Sept. p. 105 
tongs*, June p. 82 
Automation, Jan. p. 96 
drilling operation, Feb. p. 113 
Russian, Sept. p. 111 
Autopromt, Sept. p. 91 
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Backlash*, June p. 66 
Backlash error*, Nov. p. 87 
Backward extrusion, Dec. p. 74 
Bacterial growth in grinding fluids, June p. 70; 
Aug. p. 57 
Balancing grinding wheels, Mar. 15, p. 51 
Balancing, production*, Sept. p. 182 
Ball-drilling fixture*, Nov. p. 86 
Barrel finishing, Jan. p. 77 
Bearing alignment, by optical tooling, Feb. p. 103 
Belt finishing, Feb. p. 85 
Bending die*, Feb. p. 78 
Bilateral tolerances, Jan. p. 83 
Blanking die design*, Apr. p. 61 
Blind-hole drilling, Feb. p. 83 
Bolster plate adapter*, May p. 88 
Bolimaking, Nov. p. 101 
Bonding ceramic tips*, Apr. p. 153 
Bonding sandwiches*, June p. 163 
Boring 
fixture*, Nov. p. 97 
head, Aug. p. 66; Nov. p. 96 
head, precision*, Aug. p. 46 
head, serrated, Dec. p. 70 
machine for gearboxes, July p. 57 
operations®, Mar. p. 93; May p. 87 
Brazing, job shop, Dec. p. 61 
Bright dip machine, Dec. p. 62 
Broach handling, Mar. 15, p. 63 
Broaching, Mar. 15, p. 61 
Broaching, workholding devices, Mar. 15, p. 61 
Budgetary control systems, Aug. p. 41 
Budgets, research, Oct. p. 78 
Burnishing*, Oct. p. 171 
Burnishing operations, Dec. p. 71 
~ on 





« ig nt*, June p. 66 
Bushings, locking device for*, June p. 64 
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Calibrating surface plates, Nov. p. 92 
Cam 
adjustable*, Oct. p. 81 
control of machine, Sept. p. 104 
machining, May p. 118 
systems, automatic threading. Sept. p. 106 
Camera design*, Aug. p. 63 
Canning machinery, June p. 94 
Carbide 
carbide tools, grinding*, Dec. p, 139 
dies, Feb. p. 85; Apr. p. 71; Oct. p. 107 
grinding, Oct. p. 109 
polishing, Feb. p. 85 
research, Oct. p. 110 
-tipped gun drill, Feb. p. 83 
tooling*, May p. 116 
tools, Jan. p. 106 
tools, elevating*, Nov. p. 87 
vs. diamond, Mar. 15, p. 48 
Carbides, machining*, Nov. p. 191 
Carbides, turning, Mar. p. 99 
Carbon, tool steel, effect of, Mar. p. 96 
Cast 
epoxy plastic tools, May p. 121 
potting material, Feb. p. 105 
-to-size steel molds, Jan. p. 94 
Casting 
accuracy, shell-molding, Jan. p. 113 
green-sand, Jan. p. 110 
investment, lost-wax, Jan. p. 109 
precision, Jan. p. 109 
size, shell-molding, Jan. p. 112 
Castings*, Feb. p. 84 
Castings, chemical milling of, Oct. p. 
Center finder*, Sept. p. 86 
Ceramic 
and carbide tools*, Dec. p. 139 
tips, bonding*, Apr. p. 153 
tooling*, Mar. p. 74; Apr. p. 153 
tools, Jan. p. 99 
tools*, Jan. p. 193 
tools, turning, Apr. p. 69 
Chamfering device*, Mar. 15, p. 44 
Charts, scheduling, June p. 61 
Chatter*, Feb. p. 77 
Chemical coolants, Dec. p. 82 
Chemical milling, Oct. p. 93 
Chip settling, Aug. p. 59 
Chipless Machining*, Sept. p. 181 
Chromium, tool steel effect, Mar. p. 96 
Chuck jaws*, Jan. p. 74 
Chuck-to-part fit, tracer lathes, Apr. p. 68 
Chucking device*, Feb. p. 76 
Chucking force, dynamic*, Aug. p. 115 
Circuit-breaker manufacture, Dec. p. 61 
Clamping 
device*, Sept. p. 84; Sept. p. 86 
hydraulic, Feb. p. 79 
thin skins, May p. 109 
Classes of fits, May p. 114 
Cleaning, metal*, June p. 163 
Clutch disks, machining*, Feb. p. 109 
Clutches, electromagnetic*, Nov. p. 181 
Cobalt superalloys, machining, Oct. p. 111 
Coils, work, May p. 108 
Coining, Apr. p. 87 
Cold extrusion, titanium*, May p. 97 
Cold former transfer mechanism, Nov. p. 104 
Cold forming, Dec. p. 72 
plastics, Nov. p. 116 
principles of, Nov. p. 101 
serrations, Nov. p. 102 
Cold headers, Dec. p. 72 
Cold pressing, Mar. 15, p. 67 
Collet 
fixture*, July p. 49 
stop*, Aug. p. 45 
tandem, May p. 112 
Communications, Oct. p. 78 
Communications between machines*, Jan. p. 200 
Compaction, explosive, May p. 126 
Component life, Apr. p. 87 
Compound angles*, Dec. p. 58 
Compound curves, inspection*, Mar. p. 92 
Compounds, water-base, June p. 67 
Compressor, helical rotary*, Oct. p. 185 
Computer 
controlled annealing*, Apr. p. 169 
controls production line, Dec. p. 68 
general purpose, Dec. p. 69 
real time*, Feb. p. 82 
role of the, June p. 84 
simulation, Feb. p. 73 
solves design problems*, July p. 56 


Computers, Feb. p. 71; *May p. 254 
digital, Dec. p. 55 ; 
for manufacturing, June p. 95 
solving business situations*, Sept. p 
use in gear design, Sept. p. 87 
Cone blanks, development, Nov. p. 117 
Conical holes, gaging*, Apr. p. 63 
Constructing nomograms, Feb. p. 115 
Continuous graphs in cost control, Aug. p. 4 
Continuous-path controls, Oct. p. 101 
Contour welder, Sept. p. 104 
Control 
environmental, June p. 83 
limits, cost control, Aug. p. 43 
panel*, Oct. p. 184 
unit*, Jan. p. 89 
Controlled vibration, Jan. p. 7 
Controlling costs, Aug. p. 41 
Controls, turning, June p. 78 
Conversion, direct energy, Jan. p. 71 
Conversion systems, Jan. p. 71 
Convex surfaces, hobbing*, Apr. p. 153 
Coolants, chemical, Dec. p. 82 
Core shift, Jan. p. 113 ; 
Corrosion, prevention of in grinding, Aug. p. 58 
Corrosion resistance tests*, Oct. p. 98 
ost 
control, Aug. p. 41 
control, fraction defective, Aug. p. 42 
savings, powder metallurgy, Apr. p. 81 
Costs 
metal removal, Mar. p. 81 
nonproductive, Mar. p. 81 
productive, Mar. p. 81 
tool, Mar. p. 81 
tool and die, Mar. p. 95 
Crank shaft alignment, Aug. p. 52 
Creative thinking*, Jan. p. 204 
Creativity*, June p. 167 
Cross hole drilling*, Jan. p. 75 
Curling die*, Feb. p. 78 
Curve extrapolation, Feb. p. 118 
Curve interpolation, Feb. p. 118 
Curves, nomograms for, Feb. p. 116 
Cutoff operations*, Apr. p. 61 
operations, cold forming, Nov. p. 105 
Cutter 
breakage*, Jan. p. 89 
cam-actuated*, Feb. p. 78 
overloading*, Jan. p. 90 
Cutting 
compounds, Oct. p. 106 
conditions, tapping, Jan. p. 118 
edge displacement, Mar. p. 72 
force deflection, Apr. p. 68 
force measurement*, Apr. p. 153 
force pulsations*, Mar. p. 147 
Cutting, plasma-arc, Mar. p. 87 
Cutting speeds 
determining, Mar. p. 84 
effects of, Mar. p. 82 
Cutting tools, diamond, Mar. 15, p. 47 
Cycle time, aultomatic threading, Sept. p. 107 
Cylindrical grinding*, Jan. p. 90; Aug. p. 116 


j 


=— se 


Damping grinding vibrations* , Aug. p. 11 
Data processing, standards for*, May p. 2 
Deburring operations, Jan. p. 77;* June 65 
Deburring by ultrasonic machining, Mar. 15 
p. 59 

Deformation of press frames*, Aug. p. 115 
Degasting unit, Aug. p. 54 
Depth gage*, May p. 86 
Depth hardening, Mar. p. 96 
Design 

EDM., Feb. p. 89 

machine, June p. 85 

powder metallurgy, Apr. p. 82 

transfer machines, Jan. p. 96 
Design's fourth dimension*, Dec. p. 155 
Diameter gage*, Oct. p. 82 
Diamond 

belts, Feb. p. 85 

characteristics of, Mar. 15, p. 47 

coatings*, Sept. p. 185 

cutting tools, Mar. 15, p. 47 

grits*, Oct. p. 187 

tool design, Mar. 15, p. 47 

tools, applications of, Mar. 15, p. 49 

wheels, Jan. p. 80 
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buttons*, Sept. p. 84 

casting, Jan. p. 109 

casting, aluminum alloys*, Feb. p. 84 
curling and bending*, Feb. p. 78 
design, Dec. p. 58* 

carbide, Feb. p. 86 
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design (Continued) 
curve tubing*, May p. 89 
engineering, Oct. p. 109 
for cold forming, Dec. p. 72 
forming*, Jan. p. 76 
materials, powder metallurgy, Apr. p. 86 
refinishing, Feb. p. 87 
unloader*, Mar. p. 67 
Dielectric solution, Feb. p. 88 
Diemaking, EDM, Feb. p. 88 
Dies 
bending, Mar. p. 95 
carbide, Feb. p. 85; carbide*, Dec, p. 140 
carbide*, Dec. p, 140 
cold-blanking, Mar. p. 95 
cold extrusion, Mar. p. 95 
draw and extrusion, Feb. p. 85 
drawing, Mar. p. 95 
extruding, Mar. p. 95 
extrusion, Dec. p. 91 
hobbing, Mar. p. 95 
overloaded*, May p. 238 
punching*, Apr. p. 153 
Diesinking, automatic, Sept. p. 99 
Differential, miniature*, June p. 66 
Digital computer, June p. 97 
Digital programming*, Jan. p. 194 
Dimensional analysis, May p. 90 
Dimensions, gaging, establishing, May p. 1° 
Dimensions, jig bore drawings, Nov. p. 113 
Disk check, single, May p. 94 
Disk check, twin, May p. 93 
Dog, special*, June p. 66 
Dowel pin*, Jan. p 
Dowel pin puller*, Sept. p. 84 
Downtime, cost control, Aug. p. 42 
Draft, shell-molding patterns, Jan. p. 114 
Draw dies, carbide, Feb. p. 85 
Drawing, three-dimensional, Jan. p. 102 
Drill fixture*, July p. 49 
Drill press conversion, Sept. p. 113 
Drilling, Oct. p. 104; Nov. p. 108 
cobalt superalloys, Oct. p. 111 
cross-hole*, Jan. p. 75 
fixture*, July p. 48 
gun, Feb. p. 83; July p. 51 
laminated plastics, May p. 103 
machine, building-block, Oct. p. 92 
machines, multiple spindle, Aug. p. 48 
numerically controlled, Feb._p. 113; 
Dec. p. 85 
operations, automation, Feb. p. 113 
production, Aug. p, 47 
radial holes*, Mar. p. 79 
small hole, Sept. p. 113 
turret, Feb. p. 113 
Drives, power-press*, Oct. p 
Drives, static converter*, Nov 
Dynamic chucking force*, Aug 
Dynamic testing, Oct. p. 84 
Dynamometer, Mar. p. 72 
Dynamometer, Piezoelectric*, June p 
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Eccentric turning*, Sept. p. 181 
Economic growth, May p. 82 
Edge finder, cylindrical*, Oct. p. 79 
Education 
engineering, May p. 83; Nov. p. 81 
engineers, July p. 45 
industrial management*, Mar. p. 160 
Efficiency curves, milling machine, Mar. p. 74 
Efficiency, milling machine, Mar. p. 74 
Electric motor fixture*, July p. 50 
Electrical discharge machine, Feb. p. 88 
Electrical discharge machining*, Nov. p. 191 
Electrochemical machining*, Nov. p. 191 
Electrode erosion, Feb. p. 88 
Electrolysis, Feb. p. 88 
Electrolyte, Feb. p, 88 
Electrolytic machining, Jan. p. 80; Feb. p. 88%; 
Sept. p. 1* 
Electromagnetic clutches*, Nov. p. 181 
Electromagnetic forming, applications, May p. 


Electromagnetic metal forming, May p. 105 
Electron beam machining*, Nov. p. 181 
Electronic gaging*, Jan. p. 90 
Energy control in electromagnetic forming, May 
p. 106 
Energy conversion, Jan. p. 71 
Engineering 
curricula, Apr. p. 57 
die, Oct. p. 109 
education, May p. 83; July p. 45 
function, Nov, p. 81 
materials, new developments, Apr. p. 85 
methods in material handling*, May p. 253 
work, divisions of, Mar. p. 65 
Engineers, managing*, June p. 164 
Engineers, manufacturing, July p. 45 
Environment and productivity*, May p. 239 
Epoxy molds and dies, high-temperature*, June 
p. 170 
Epoxy paint, protective, July p. 56 
Equipment-performance analysis*, Mar. p. 160 
Equipment selection, Mar. 15, p. 41 
Error, tracer lathe, May p. 93 
Evaluation of grinding fluids, Aug. p. 63 
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Exotics, machining, Feb. p. Sp 
Expanding mandrel*, Mar. 15, p. 44 
Explosive compaction, May p. 126 
Explosive forging, May p. 126 
Explosive forming, May p. 123; June p. 86 

facilities, May p. 124 

materials, May p. 124 

vs. conventional drawing, May p. 123 
Explosive truing, May p. 125 
Extruded titanium fittings*, May p. 97 
Extruding dies, Dec. p. 72 
Extrusion dies, carbide, Feb. p. 85 
Extrusion 

die types, Dec. p. 91 

dies, angular, Dec. p. 75 

dies, materials, Dec. p. 91 

dies, radial, Dec. p. 75 

of steel, Dec. p. 91 

metal, Nov. p. 103 
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Facing cobalt superalloys, Oct. p. 112 
Factories, underground, Apr. p. 79 
Fastening devices, Dec. p. 65 
Fiber-glass compressor housing*, Sept. p. 186 
Financing capital equipment*, Dec. p. 151 
Fire hazards, in grinding oils, Aug. p. 58 
Fixture 

assembly*, Aug. p. 46 

ball drilling*, Nov. p. 86 

boring* , Nov. p. 97 

clamping, Feb. p. 81 

collet*, July p. 49 

collet device*, May p. 86 

drill*, July p. 49 

drilling*, July p. 48 

electric motor*, July p. 50 

hole-piercing*, Jan. p. 73 

indexing*, Nov. p. 88 

induction, Jan. p. 88 

part-piercing*, Dec. p. 60 

positioning*, Jan. p. 74 

special trunnion, Oct. p. 103 

stamping*, Mar. 15, p. 45 

toolbit sharpening*, May p. 87 
Fixtures 

aircraft, Oct. p. 105 

pallet, Jan. p. 96 

plastic, Jan. p. 93 

precision, Jan. p. 96 

welding, Oct. p. 97 
Fixturing device, flexible*, Apr. p. 63 
Flame hardening*, Oct. p. 171 
Flooding, grinding fluids, Aug. p. 60 
Fluids 

classification of grinding, June p. 70 

grinding, June p. 67; Aug. p. 57 

grinding, evaluation of, Aug. p. 63 

water-base, June p. 72 
Flycutter*, Apr. p. 62 
Forces, shearing*, Nov. p. 183 
Forging, Mar. 15, p. 54 

automated, Aug. p. 56 

die, Jan. p. 104 

explosive, May p. 126 

precision, Jan. p. 109 

press, automated, June p. 76 
Forming 

aluminum alloys, Feb. p. 94 

die*, Jan. p. 76 

hot, Feb. p. 94 

metal, electromagnetic, May p. 105 

operations*, Jan. p .76 

stainless steel, Feb. p. 94 

stretch, Jan. p. 87 

superalloys, Feb. p. 

titanium alloys, Feb. p. 94 

tool steels, Feb. p. 94 
Forces in sheet metal punching*, Dec. p 
Forward extrusion, Dec. p. 74 
Fraction defective, cost control, Aug. p. 42 
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Gage 


dial indicators*, May p. 88 
diameter*, Oct. p. 82 
flush pin*, Dec. p. 59 
locators, May p. 113 
plastic*, July p. 50 
surface plate*, Dec. p. 58 
Gages 
acceptance, Nov. p. 89 
miniaturized thickness*, Jan. p. 116 
part-measurement, tracer-lathe, Apr. p. 68 
Gaging, (see also Inspection ) 
conical holes*, Apr. p. 63 
electronic*, Jan. p. 90 
interchangeability, Jan. p. 86 
paper, Feb. p. 99 
tolerances, Jan. p. 83 


bibliography*, Nov. p. 181 
correction*, _—. P 181 
design, Sept. p 
honing*, oh fe °° 
inspection system, July p. 58 
machining*, Mar. p. 93; May p. 116 
production, powder metallurgy, Apr. p. 81 
shaving*, Jan. p. 90; June p. 151 
shaving machine, Sept. p. 102 
testing machine, "Aug. p 68 
welding*, Mar 15, p. Ss 
Gears, stress patterns, Aug. p. 67 
Gel, thermosetting, Jan. p. 102 
General-purpose computer, Sept. p. 88 


Geometry, cutting tools, Apr. p. 90 
Geometry, diamond tools, Mar. 15, p. 49 
GEST, Feb. p. 74 
Glazing, grinding wheels, June p. 68 
Granite, tooling, Oct. p. 87 
Granites, black, Oct. p. 89 
Graphical analysis, gears, July p. 58 
Graphite, machining*, May p. 237 
Graphite, metal- bonded, Feb. p. 203 
Graphs, scheduling, June p. 61 
Green-sand casting, Jan. p. 110 
Grinder, numerically controlled, Nov. p. 98 
Grinding 
automated cylindrical*, Aug. p. 116 
carbide, Oct. p. 109 
carbide dies*, Dec. p, 140 
carbide tools*, Dec. p. 139 
control, transistorized*, Sept. p. 183 
electrolytic, Feb. p. 91 
fluids, June p. 67; Aug. p. 57 
fluids selection, Aug. p. 61 
measurement during*, Nov. p. 181 
oils, Aug. p. 61 
operations, Jan. p. 107 
punch*, Mar. p. 94 
in Russia, Mar. p. 149 
technology, Oct. p. 83 
tool, vibratory*, Dec. p. 139 
twist drill*, Sept. p. 183 
vibrations, ‘damping*, Aug. p. 117 
water-base fluids, Aug. p. 62 
wet-belt, Feb. p. 111 
wheel wear*, Dec. p. 140 
Grinding wheel 
balancing, Mar. 15, p. 51, 53 
effects of vibrations, Mar. 15, p. 52 
selection, Oct. p. 84 
testing*, June p. 151 
unbalance*, om " aa 
wear, Mar. 15, 
Grooving tool, wt, Feb. p. 77 
Guard, vise jaw*, Sept. p. 85 
Gumming in grinding ot xg June p. 69 
Gun-drilling, Feb. p. 84; July p. 51 
Gun drilling, high-production, Feb. p. 83 
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Handling, mechanized, Mar. p. 75 
Hardened steels, machining*, Nov. p. 191 
Hardening, depth, Mar. p. 96 
Hardness defined, Oct. p. 83 
Hardness testing, dynamic wheel, Oct. p. 83 
Heating, cold, Nov, p. 101 
Heart surgery*, May p. 115 
Heat generation, grinding, June p. 69 
Heat-resistant alloys, machining*, Nov. p. 191 
Heat-treat distortion, elimination of, Nov. p. 100 
Heat-treating, safety factors, Mar. p. 95 
Heat-treatment, small parts*, Nov. p. 88 
Heating, low-voltage, Feb. p. 94 
High-strength alloys, milling, May p. 27 
High-strength steels*, Dec. p. 152 
Hobbing convex surfaces*, Apr. p. 153 
Hobbing machines*, June p. 151 
Hole boring, precision, Oct. p. 105 
Hole-circle layout, Nov. p. 115 
Hole distortion*, Dec. p. 58 
Hole-finishing operations, Jan. p. 96 
Hole-piercing fixture*, Jan. p. 73 
Hole spacer, improvised*, Apr. p. 62 
Hooke’s Law, Mar. 15, p. 6 
Hot forming, Feb. p. 94 
Hydraulic clamping, Feb. p. 79 
Hydraulic drives, symbols for*, Jan. p. 194 
Hydraulic tracers*, Nov. p. 183 
Hydrogen, Mar. p. 86 

diatomic, Jan. p. 71 

monatomic, Jan, p. 71 
Hydrostatic drive*, Jan. p. 193 


ICBM, operational readiness*, Apr. p. 70 
Idea file, Mar. 15, p. 40 
Inactive grinding oils, June p. 71 
Index machine*, Oct. p. 91 
Indexing 
device*, Mar. 15, p. 46 
fixture*, Nov. p. 88 
machine*, Jan, p. 88; Mar. 15, p. 56; June 
ee 


Indicator holder, epoxy*, Mar. p. 68 
Indirect labor, cost control in, Aug. p. 42 
Induction heating fixture, Jan. p. 88 
Industrial growth, May p. 81 
Industrial management education*, Mar. p. 160 
Industrial Revolution, New, June p. 83 
Industrial TV*, Sept. p. 88 
Industrial waste, June p. 84 
Insert tooling*, Dec, p. 81 
Inspection (see also Gaging) 
compound curves, Mar. p. 92 
gage, plastic, July p. 50 
labor, cost control, Aug. ? 42 
of large parts, Aug. P. 
numerically controlled, A p. 96 
radiographic, Nov. p. 110 
systems, Mar. 15, p. 42 
tapers*, May p. 87 
tolerances, Feb. p. 98 
Instrumentation, June P. 84 
Interchangeability, caging, Jan. p. 86 
Interference fits, May p. 113 
Internal deburring, Jan. p. 79 
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96] subject index 


Inventions for profit*, Jan. p. 202 
Inventories, in-process, Feb. p. 74 

Inventory, control, Mar. p. 75 

Investigation, scientific methods*, Apr. p. 167 
Investment casting, Jan, p. 109 


as 


Japanese numerical control, Oct. p. 99 

Jig bore drawings, dimensioning, Nov. p. 113 
Jig boring*, June p. 65 

Jig boring, memory*, Mar. p. 90 


a 


Key slot inspection*, Dec. p. 59 
Key swaging*, Dec. p. 60 
Knockout device*, May p. 86 


ae 


Lamination stacks 
computing, June p. 96 
assembly of*, Dec. p. 60 
Lathe 
accuracy, tracer, May p. 93; June p. 87 
nosepiece*, May p. 89 
operations, Nov. p. 108 
stop*, Mar. p. 67 
tape controlled*, Dec. p. 79 
Leadscrew systems, automatic threading, Sept 
p. 106 
Lease financing*, Dec. p. 151 
Lewis Equation, Aug. p. 68 
Linear accelerator*, Feb. p. 102 
Locking devices, cold headed, Nov. p. 103 
Lost-wax investment casting, Jan. p. 109 
Lubricants*, Feb. p. 84 
Lubricants, molybdenum, Apr. p. 153 
Lubricating rolling contacts*, May p. 256 


off. 


MMC, Feb. p. 99 
Machinability, Apr. p. 89 
testing*, Aug. p. 115 
Machine 
brazing, Dec. p. 62 
design, June p. 85 
gear testing, Aug. p. 68 
gun drilling, July p. 51 
indexing*, Jan. p. 88; Mar. 15, p. 56; June 
p. 77 
loading*, Apr. p 
table accuracy*, ate p. 199 
Machine tools 
colors*, May p. 237 
export*, Nov. p. 191 
obsolete*, Dec. p. 151 
Maehines (see also Specific Type) 
and manpower, scheduling, June p. 61 
coining, Apr. p. 38 
communications between*, Jan. p. 200 
gun-drilling, Feb. p. 84 
Bechining (om C Specific Operation) 
» housings, Nov. p. 96 





outline, fon Pp. 191 

chipless* , Sept. p. 181 

cobalt play - aba Oct. p. 111 

differential carriers, Mar. 15, p. 68 

electrical discharge, Feb. p. 88 

electrolytic, Jan. p. 80; Feb. p. 88;* Sept 

181' 

electron beam*, Nov. p. 181 

errors, lathe, May p. 93 

exotic alloys, Feb. p. 88 

generator rotors*, Aug. p. 64 

graphite*, May p. 237 

hardened steel, Feb. p. 88 

hardened steels*, Nov. p. 191 

heat-resistant alloys*, Nov. p. 193 

nonconductive materials, Feb. p. 88 

optimum speed, Mar. p. 82 

plastics, June p. 99 

rates, ultrasonic, Apr. p. 74 

shafts straight, May p. 111 

spark, Feb. p. 88 

stainless steel*, Mar. p. 148 

time, Feb. p. 79 

tracer, May p. 101 

transmission cases®, ate. p. 77 

turbine blades, Feb. Bre 

ultrasonic, Feb. p. : Feb. p. 90;* Mar. p 

148; Apr. p. 

welded parts*, eon” 4 181 
Magnesium tooling, July p. 53 
Magnetism, thermally reversed*, Feb. p. 112 
Magnetostrictive transducer, Apr. p. 72 
Magnets, scheduling, Aug. p. 70 
Maintenance, preventive*, Kono 170 
Maintenance welding*, Apr. p. Pro 


Mana 
cfanges we: Ape p. 168 


Oct. 
sonetien”. Mar. 'p. 159 
problems, Dec. p. 151 
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Managing engincers*, June p. 164 
Mandrel, expanding*, Mar. 15, p. 44 
Mandrell mo two-di al*, Oct. p. 80 
Manganese, effect of on tool steel, Mar p. 96 
Manufacturing 
computers for, June p. 95 
engineers, training, Nov. p. 81 
lower costs in, Jan. p. 71 
modular design for*, Nov. p. 182 
planning, Mar. 15, p. 39 
processes, June p. 86 
Revolution in, May p. 81 
Manusim case study, Dec. p. 56 
Materials 
cast-potting, Feb. p. 105 
extruding dies, Dec. p. 91 
handling*, May p. 253; June p. 84 
handling, cost control in, Aug. p. 42 
missile manufacture*, Dec. p. 90 
Matrix, diamond wheel, Jan. p. 81 
Maximum material condition, Jan. p. 84 
Measurement during grinding*, Nov. p. 181 
Measuring tools, new*, Apr. p. 155 
Measuring without contact*, Aug. p. 115 
Mechanized 
handling, Mar. p. 75 
storage, Mar. p. 75 
welding, Oct. p. 98 
Mechanite, Feb. p. 96 
Memory drums*, Apr. p. 70; Mar. p. 90 
Metal 
cleaning*, June p. 163 
life, increasing, Apr. p. 87 
removal costs, Mar. p. 81 
reversal*, Jan. p. 76 
Metal-bonded graphite, Feb. p. 203 
Metalcutting 
maximum efficiency, Mar. p. 81 
phenomena, May p. 90 
plasma, Mar. p. 89 
with liquids*, Feb. p. 199 
with ultrasonics, Mar. 15, p. 57 
Metallizing*, Nov. p. 112 
Metallurgical Laboratory, Oct. p. 108 
Metallurgy, X-ray*, Feb. p. 102 
Methods, Mar. 15, p. 41 
Methods oeneerins®, May p. 253 
Milling, Mar. p. 
chemical, Set p 
costs, Mar. Pp. 3° 
cutting force, Mar. p. 73 
fixture*, Mar. p. 70 
high-strength alloys, May p. 127 
machine efficiency, Mar. p. 74 
measuring forces, Mar. p. 71 
numerically controlled, May p. 117 
power requirements*, Jan. p. 193 
turbine buckets*, June p. 152, Nov. p. 182 
Mineral oils, June p. 171 
Miniaturized thickness gages*, Jan. p. 116 
Missile engine*, Mar. p. 89 
Missile reliability*, Oct. p. 183 
Missiles, Atlas*, Feb. p. 106 
Mist, coolant, Aug. p. 60 
Mixer screws, grinding*, Feb. p. 108 
Mobot*, Feb. p. 110 
Models, scale*, Apr. p. 171 
Modified chuck*, Oct. p. 80 
Modular design*, Nov. p. 182 
Mold design, Jan. p. 116 
Molding 
als time, Jan. p. 94 
permanent, Jan. p. 109 
shell, Jan. p. 109 
Molybdenum lubricant*, Apr. p. 153 
Molybdenum, effect on tool steel, Mar. p. 96 
Moments, bending, Mar. 15, p. 72 
Monofilament, oriented, Feb. p. 87 
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Nickel, effect on tool steel, Mar. p. 96 
Nitrogen, Mar. p. 86 
Nomograms, constructing, Feb. p. 115 
Nonproductive costs, Mar. p. ai 
Numerical control, Jan. p. 103; Feb. p. 113%; 
Apt. p. 76; Sept. p. 89; Dec. p. 85 
economic wey of*, Nov. p. 191 
in Japan, Oct. p 
Russian®, Som Pe 193 
Numerically quitselie’ 
drilling, Mar. 15, p. 65 
grinder, Nov. p. <a 


, Sept. p. 
machines, * iubricntion® Feb. p. 201 
milling, May p. 117 
Nut manufacture, Dec. p. 79 


willed 


Oil groove patterns, machining, May p. 117 
Oils grinding, June p. 71; Aug. p. 61 
Operations kam Sept. p. 185 
Operator error, tracer lathe, Apr. p. 68 
Optical tooling, Feb. p. 103; at, p. 51 
Organization for research, Oct. 


ee 


Painting, continuous spray, Mar. 15, p. 66 
Palladium, Jan. p. 71 
Pallet fixtures, Jan. p. 96 


Paper gaging, Feb. p. 99 
Parametrons, Oct. p. 99 
Part interchangeability, Feb. p. 98 
Part measurement gages, tracer lathe, Apr. p. 68 
Parts handling systems, Mar. 15, p. 43 
Patented machines, repairing*, Oct. p. 186 
Patterns, shell mold, Jan. p. 112 
Permanent molding, Jan. p. 109 
Personnel training, Oct. p. 108 
Piercing punch*, Dec. p. 58 
Piercing punches, threaded*, Dec. p. 60 
Piezoelectric dynamometer*, June p. 151 
Pilot stripper*, Feb. p. 76 
Pitch accuracy, automatic threading, Sept. p. 107 
Pitch errors, June p. 88 
Planner type milling machine, Aug. p. 64 
Planning 

manufacturing, Mar. 15, p. 39 

problems, production, Dec. p. 55 

product*, June p. 168 

production, Feb. p. 71 
Plant design, June p. 83 
Plant locations, June p. 84 
Plasma 

jets, Mar. p. 85 

metalcutting, Mar. p. 89 

torch design, Mar. p. 85 

welding, Mar. p. 88 
Plastic 

bending, Mar. 15, p. 69 

bubble*, Dec. p. 79 

flow in metal, Nov. p. 104 

tooling, Jan. p. 91; May p. 121 
Plastics 

cold formed, Nov. p. 116 

laminated, drilling, May p. 103 

machining, June p. 99 

pressure curing, May p. 121 
Platen, heated, Feb. p. 94 
Plating, plasma, Mar. p. 87 
Pneumatic control system, May p. 100 
Polycarbonate resin, Nov. p. 116 
Portable tools, Oct. p. 105 
Positional tolerances, Jan. p. 83; Feb. p. 98 
Positioning controls, Oct. p. bg 
Positioning methods*, Mar. 149 
Powder metallurgy, Aug. Pp. %3 

die design, Apr. p. 83 

parts, Apr. p. 81 

press design, Apr. p. 83 

prototype tooling, y p. 85 

tooling, Apr. p. a 
Powdered resin, Jan. p. 112 
Power-press drives*, Oct. p. 183 
Power systems, hot-forming, Feb. 
Prandtl’s diagram, Mar. 15, p. 69 
Precision 

casting, Jan. p. 109 

fixtures, Jan. p. 96 

forgings, Jan. p. 109 
Press 

feeding device, Dec. 87 

frames, deformation*, p Pa p. 115 

working, Oct. p. 

underdrive*, 7 hy p. 80 
Pressure pins, adjustabie*, May p. 89 
Preventive maintenance*, Apr. p. 170 
Prick punch, spring actuated*, Sept. p. 86 
Printing in automated line, Dec. p. 68 
Processing, stages of, Mar. 15, p. 41 
Product planning and engineering*, June p. 168 
Production 

balancing*, Sept. p. 182 

drilling, Aug. p. 47 

lines, Feb. p. 71 

obtaining optimum, Mar. 15, p. 43 

planning, Feb. p. 71 

problems solved by computers, Dec. p. 55 

programmed, Feb. p. 113 
Productive costs, Mar. p. 81 
Professional societies*, Apr. p. 167 
Professionalism*, Mar. p. 161 
Profiling from templates, Dec. p. 78 
Programmed production, Feb. p. 113 

ming 

automatic, Sept. p. 90 

digital®, Jan. p. 194 

for automatic diesinking, Sept. p. 99 

tape, June p. 81 
Progressive forming operations, Nov. p. 102 
Project 

Mercury, Sept. p. 108 

scheduling* , Sept. p. 107 

selection, research, Oct. p. 77 
Properties of leaded and nonleaded steel*, Jan. 

p. 203 
tooling, powder ere. 4 Apr. p. 85 

Punch design, extruding, Dec. p. 
Punch ap a Mar. p. 94 

Punching dies*, Apr. p. 153 
Punching hard 'steel*, Feb. p. 200 
Punching, sheet metal, forces in*, Dec. p. 139 
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Quality control, Oct. p. 93 
Quality standards*, Mar. p. 158 
Quenching machine, Nov. p. 100 


RTV molds, May p. 122 

Radial extrusion dies, Dec. p. 75 
Radii greoves, machining*, June p. 64 
Radiographic inspection, Nev. p. —¢ 
Radius type extrusion dies, Dec. p. 91 
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Radomes, machining, May p. 103 
Rake angles, ceramic tools, Jan. p. 99 
Reaming, Oct. p. 104 
Recessing cutter*, Feb. p. 78 
Red hardness, Mar. p. 96 
Registration, engineering, Sept. p. 81 
Reliability*, Mar. p. 157; Apr. p. 87 
engineering design*, Feb. p. 205 
missile*, Oct. p. 183 
Relieved punch*, Jan. p. 73 
Repair welding*, Apr. p. 172 
Research, Oct. p. 75 
basic scientific, May p. 84 
military sponsored, May p. 85 
spending*, Dec. p. 64 
workers, Oct. p. 76 
Residues from grinding, Aug. p. 59 
Resin, powdered, Jan. p. 112 
Resistor manufacture, Dec. p. 66 
Resolver, calibrating, Nov. p. 93 
Rework, cost control in, Aug. p. 42 
Rivets, Dec. p. 65 
Rolls, grinding, Nov. p. 98 
Rotor machining, Jan. p. 105*, Aug. p. 64 
Russian automation, Sept. p. 111 
Russian numerical control*, Jan. p. 193 


nt ae 


Safety program*, Oct. p. 101 
Saw blades, selecting, Mar. 15, p. 75 ; 
Saw converted from horizontal boring mill, Dec. 


p. 80 
Sawing, electrolytic, Feb. p. 93 
Scale models*, Apr. p. 171 
Scheduling*, Feb. p. 82 

machines and manpower, June p. 61 

tool programs with magnets, Aug. p. 70 
Science in manufacturing, Apr. p. 57 
Scientific methods of investigation*, Apr. p. 167 
Scientist, engineer, technician triangle, Mar. p. 63 
Sealing device*, Mar. p. 70 
Selecting saw blades, Mar. 15, p. 75 
Semiautomatic welding, Oct. p. 97 
Sensing devices, Feb. p. 75 
Serrations, cold formed, Nov. p. 102 
Servo system, tracer lathe, Apr. p. 66 
Servo transducer, Apr. p. 67 
Servomechanisms, June p. 86 
Setup labor, cost control in, Aug. p. 42 
Shaft eccentricity, May p. 111 
Shaft machining*, May p. 116 
Shearing forces*, Feb. p. 200;* Nov. p. 183 
Shears, cutoff*, Mar. 15, p. 46 
Shell 

cores, Jan. p. 115 

molding, Jan. p. 109 

molding, tooling costs, Jan. p. 112 
Shock tester, discriminating*, Aug. p. 50 
Short-run production drilling, Aug. p. 47 
Shrinkage, plastic molding*, June p. 169 
Shrinkage, weldments*, Mar. p. 157 
Simulation, computer, June p. 85 
Simulation, production, Feb. p. 73 
Sine plate, compound*, Dec, p. 58 
Single disk check, May p. 94 
Slide adjustment, tracer lathe, Apr. p. 68 
Slide system, pitch and yaw, June p. 87 
Slurry, abrasive, Feb. p. 88 
Small hole drilling, Sept. p. 113; Dec. p. 85 
Sodium nitrite, June p. 73 
Solar energy, Jan. p. 71 
Soluble oils, June p. 72 
Space capsule, fabrication of, Sept. p. 108 
Space modules, Mar. p. 75 
Spark machining, Feb. p. 88 
Speeds and feeds, carbides, Mar. p. 99 
Speeds and feeds, ceramic tooling*, Jan. p. 193 
Spindle, tracer lathe, Apr. p. 68 
Stability of grinding fluids, Aug. p. 57 
Stabler’s Rule, Jan. p. 100 
Stainless steel, forming, Feb. p. 94 
Stainless steel, machining, Mar. p. 148; Dec. p. 


Stamping fixture*, Mar. 15, p. 45 
Stampings, May p. 123; Dec. p. 87 
Standardization*, Mar. p. 157 
Standards, data processing*, May p. 253 
Standards, quality*, Mar. p. 158 
Standards, surface finish*, June p. 153 
Static converter drives*, Nov. p. 193 
Static testing, Oct. p. 84 
Statistical cost control, Aug. p. 41 
Statistical data reduction*, Apr. p, 171 
Steadyrest*, Nov. p. 86 
Steadyrest, lathe*, Mar. 15, p. 45 
Steel 
. forward extrusion of, Dec. p. 91 
hardened, machining, Feb. p. 88 
molds, cast-to-size, Jan. p. 94 
processing, Aug. p. 54 
selection, tools and dies, Mar. p. 95 
stock sizes*, Oct. p. 86 
straightening of, Mar. 15, p. 69 
Steels, hardened, turning, Jan. p. 99 
Steels, high-strength*, Dec. p. 152 
Steels and mill shapes, new*, Oct. p. 185 
Stiffening beads*, Mar. p. 69 
Stock feeding device, Dec. p. 87 
Stock slitter, June p. 94 
Stock, storing and retrieving, Mar. p. 75 


*Brief article less than 1 page 


December 196] 


Storage, mechanized, Mar. p. 75 
Storing and retrieving stock, Mar. p. 75 
Straight-angle extrusion dies, Dec. p. 91 
Straightening 
hand, Mar. 15, p. 73 
roller pitch, Mar. 15, p. 73 
rotational, Mar. 15, p. 73 
steel and aluminum, Mar. 15, p. 69 
Stress patterns, gears, Aug. p. 67 
Stretch forming*, Jan. p, 87 
Stretching, forces in, Mar. 15, p. 74 
Sulfochlorinated grinding oil, June p. 68 
Superalloys, forming, Feb. p. 94 
Surface damage from grinding, June p. 69 
Surface finish*, Oct. p, 171 
cold forming, Nov. p. 105 
standards*, June p. 153 
Surface plate calibration, Nov p. 92 
layout*, Dec. p. 58 
Surface preparation for chemical milling, Oct 
. 94 


Pp 
Surgical tool*, May p. 115 
Synchronous motor, small-hole drilling, Sept 


p. 113 
Synthetic graphite*, May p. 237 


= 


T-bolt milling*, Feb. p. 77 
Tangential cutting force, milling, Mar. p. 73 
Tank shop, Feb. p. 73 
Tap 
alignment fixture*, Sept. p. 85 
design, Jan. p. 117 
life, improving, Jan. p. 117 
Tape control (see also Numerical Control) 
lathe*, Dec. p. 79 
programming, June p. 81 
standards, numerical*, Mar. p. 147; June 
p. 151 
turning, June p. 82 
Tapered parts, forming, Nov. p. 105 
Tapered rotor*, Oct. p. 171 
Tapping 
compounds, small-hole drilling, Sept. p. 114 
cobalt superalloys, Oct. p. 111 
Taylor Equation, Mar. p. 82; May p. 92 
Teaching and research, Apr. p. 59 
Temperature effects, tracer lathe, Apr. p. 68 
Temperatures, tool face*, Jan. p. 194 
Template carrier check, May p. 97 
Testing 
dynamic, Oct. p. 84 
hydraulic tracers*, Nov. p. 183 
machinability*, Aug. p. 115 
static, wheel, Oct. p. 84 
ultrasonic*, Mar. p. 92 
Thermodies, Jan. p. 111 
Thread cutting, automatic, Sept. p. 105 
Threading, Nov. p. 105 
Three-dimensional contouring, Sept. p. 99 
Three-dimensional drawing, Jan. p. 102 
Three-roller straightening, Mar. 15, p. 72 
Through machining*, Jan. p. 75 
Throwaway inserts, Mar. p. 99; Apr. p. 62 
Time schedules, Oct. p. 78 
Titanium 
alloys, forming, Feb. p. 94 
turning*, Sept. p. 181 
welding, Sept. p. 115 
Tolerances 
drilling, Feb. p. 113 
gaging, May p. 113 
inspection, Feb. p. 98 
positional, Feb. p. 98 
Tongs, automatic*, June p. 82 
Tool 
bits, adjustable, Oct. p. 106 
costs, Mar. p. 81 
design, diamonds, Mar. 15, p. 47 
design, ultrasonic machining, Apr. p. 73 
and die costs, Mar. p. 95 
and die life, Mar. p. 95 
engineering in Czechoslovakia*, Oct. p. 171 
face temperatures*, Jan. p. 194 
geometry, Jan. p. 99 
life, cutting, Apr. p. 89 
life, effects of workpiece diameter, Apr. p. 69 
life, extending, Apr. p. 89 
programs, scheduling, Aug. p. 70 
steel classification, Mar. p. 96 
steel, forming, Feb. p. 94 
steel, properties, p. 96 
wear*, Oct. p. 17 
Tooling 
ceramic*, Mar. p. 74 
costs, shell-molding, Jan. p. 112 
with granite, Oct. p. 87 
magnesium, July p. 53 
missile*, Feb. p. 106 
optical, Feb. p. 103; Aug. p. 51 
plestic, Jan. p, 91 
powder metallurgy, Apr. p. 84 
shell-molding, Jan. p. 111 
tungsten carbide*, Nov. p. 112 
Tools 
ceramic, Jan. p. 99, 193 
ceramic and carbide*, Dec. p. 139 
tracer lathe, Apr. p. 68 
Tolerances, positional, Jan. p. 83 
Tolerances, shell-molding, oD p. 113 
Torch design, plasma, Mar. p. &5 
Torches, plasma arc, Mar. p. 85 
Torque meter, planetary gear milling, Mar p, 72 


Tracer 
control, Jan. p. 104 
controlled machines, May p. 101 
conversion system, Nov. p. 109 - 
lathe accuracy, Apr. p. 64; May, p. 93; 
June p. 87 
lathe operation, Apr. p. 64 
lathes, Nov. p. 109 
machine, May p. 101 
machining*, Dec, p. 81 
Training programs, Nov. p. 82 
Transducer, vibrator, June p. 93 
Transducers, magnetostrictive, Feb. p. 88; Apr 


p. 72 
Transfer line pallets, Dec. p 
Transfer machine*, Mar. p. 77 
Transfer machine designs, ee . 
Transfer mechanism, Nov. p. Fos. Dec. p. 73 
Transfer system, June p. 74 
Transfer unit, gear shaver, Sept. p. 102 
Transistorized grinding control*, Sept. p. 183 
Transparency, grinding fluid, June p. 73 
Trepanning tungsten, Feb. p. 92 
Triangle, scientist, engineer, technician, Mar 


p. 63 

Tubing slicer, July p, 47 

Tumbling device*, Apr. p. 62 

Tungsten 
carbide tooling*, Nov. p. 112 
coatings, Mar. p. 88 
cold pressing, » ting 15, p. 67 
machining, Feb. p, 92 

Turbine 
blades, grinding, Feb. p. 91 
blades, machining, Feb. p. 93 
buckets, milling*, Nov. p. 182 

Turning, (see also Machining; Metalcutting ) 
ceramic tools, Apr. p. 69 
cobalt superalloys, Oct. p. 112 
controls, June p, 78 
eccentric*, Sept. p. 181 
hardened steel, Jan. p. 99 
operations, Jan. p. 105; p. 106; p. 108 
optimum speed, Mar. p. 84 
optimum tool life, Mar. p. 84 
noncircular shapes*, Dec. p. 141 
tape control, June p. 82 
throwaway inserts, Mar. p. 99 
titanium*, Sept. p. 181 

Turret drilling, Feb. p. 113 

Twin disk check, May p. 93 

Twim slide feeding device, Dec. p. 88 

Twist drill grinding*, Sept. p. 183 

Types of extrusion dies, Dec. p. 91 


—{j—. 
Ultrasonic 
machining, Feb. p. 88; Feb. p. 90*; Mar. p. 
148; Apr. p. 71; Oct. p. 88 
machining, applications of, Mar. 15, p. 57 
testing*, Mar. p, 92 
Ultrasonics, Mar. 15, p. 57 
Unbalance, Mar. 15, p. 51 
correction, June p. 92 
grinding wheel*, Jan. p. 194 
Underdrive press*, Mar. p. 80 
Underground factories, Apr. p. 79 
Upsetting operations, Dec. p. 75 


— 


V-block*, Jan. p. 75 
Vacuum holding devices, May p. 110 
Value analysis*, Mar. p. 159 
Valve-guide machining operations, Jan. p. 88 
Vapor shielding, Oct. p. 97 
Vector resolution, tracer lathe, Apr. p. 65 
Vibration 

controlled, Jan. p. 77 

dampening*, Nov. p. 97 
Vibratory tool grinding*, Dec. p. 139 
Vibratory transducer, June p. 93 
Vise fixture*, Feb. p. 77 


i 


WALDO, Sept. p. 99 
Warpage in shafts, May p. 111 
Water-base fluids, June p. 72 
Water-base fluids in grinding, Aug. p. 62 
Water modifiers in chemical coolants, Dec. p. 83 
Wear 
grinding, June p. 68 
resistance, Mar. p, 96 
ring removal, Feb. p. 87 
Welder core design, Oct. p. 90 
Welding*, Feb. 206; Mar. p. 157; Nov. p. 110 
machine, May p. 98 
maintenance*, Apr. p. 170 
gear*, Mar. 15, p. 55 
plasma, Mar. p. 88 
repair*, Apr. p. 172 
semiautomatic, Oct. p. 97 
tandem arc, Mar. is, p. 64 
Weldments, Jan. p. 109 
Wet-belt grinding, Feb. p. 111 
Wheel balancing*, Mar. p. 147 
Wheel hardness, Oct. p. 84 
Wheel, silicon carbide grinding, June p. 68 
Wire for cold forming, Nov. p. 102 
Workers, research, Oct. p, 76 
Workpiece diameter, effects on tool life, Apr p. 69 
Workpiece support*, Jan. p. 76 
Worksheet, scheduling, June p. 62 
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X-ray metallurgy*, Feb. p. 102 
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Oct., Dec Handy & Harman—Jan., Feb., March, April, 
Fortune Industries—June, Aug., Oct May, June 
Furane Plastics, Inc.—Jan., May, Nov Hannifin Co., Division Parker-Hannifin Corp.— 
Futurmill, Inc.—Directory, Nov Jan., Feb., March, April, June, Aug., Sept., 
Oct., Nov. 
Hansford Mfg. Co.—Jan., May, Sept. 
Hanson-Whitney Co.—Jan., April, May 
Hardinge Brothers, Inc.—Jan., Feb., March, 
Non May, June, July, Aug., Sept., Oct., 
Ve. Dec. 
Mfg. Corp.—Feb., March, April, May, 
Oct., Nov. 
Hartford Special Machinery Co.—April, May, 
June, Sepr., Oct., Nov. 
7 ~ : Hause Machines, Inc.—May, June, Sept., Nov. 
For the complete story, read Heald Machine Co., Subsidiary, "Cincinnati 


TOOLING Milling Machine Co.—Jan., Feb., March, 


April, May, , July, Aug., Sept., Oct., 

FOR TOOLING Ee tesa ae 
*Heinrich Tools, Inc.—May 

METAL a aes e Corp.- a2. 

I isic “ts Co.—May 

POWDER FOR METAL Hitetessen, toes Cart-Slay 

PARTS Hitachi Seiki Co., Ltd.—July, Aug., Sept., Nov., 


12] O W D E R P A R T S -...m & Pettis Mfg. Co.—Jan., March, May, 


July, Sept., Nov. 
Holcroft & Co.—Jan., Feb., March, April, May, 

June, July, Aug., Sept., Oct., Dec. 
*Homestrand Machine Tool Corp.—Dec. 
*Houdaille Industries, Inc., Wales-Strippit, Inc.— 

Feb., Directory, May, July, Sept., Nov. 
*Howard International, Inc., LIP Industries—May 
‘ 2 Hudson Division, Emhart Mfg. Co.—April, May, 
ASTME’s authoritative practical treatment on modern practice in July, Sepr., Oct., Nov 

; é ” ‘ : *Hughes Industrial Systems, Hughes Aircraft Co 

the process planning, tool design, equipment and operations in- —May 
: a Hunt Valve Co., Bellows-Valvair—Feb., March, 
volved in producing structural parts from metal powders. Fills the May, June, Aug., Oct., Dec. 
*Huron Machine Products, Inc.—May, Oct., Dec. 
Hutchinson Co., William T.—Nov., Dec. 
Hy-Pro Tool Co.—Directory 





need for factual data by product designers—-to produce designs 


that can be practically and economically produced; process plan- 
ners—to know the conditions that favor zelection of the metal 
powder process as against competitive processes; tool designers 
who will find new tool design criteria that must be followed; all 
tool engineers—to show you what is needed in equipment, plant = Ideal Industries, Inc.—Directory, Sept., Oct 
and personnel. tadnaion Heating Corp.—Feb., April, June, 
= Aug., Oct., Dec. 
$6 to Members, $7.50 to Nonmembers = Industrial Controls Section, Bendix Corp.—Jan., 
= March, Directory, April, May, June, uly 
Order Yours Today *Industrial Diamond Division, Engelhard Hano 
via, Inc.——Feb., April, June, Aug., Oct., Dec. 
Industrial Tectonics—Sept 


Ingersoll egg | Machine Co., The, Cutter Divi- 
sion—May, July, Sepr., Nov. 





December 196] 193 





Ingersoll-Rand Co.—Directory, April, i. June. Sept. 

International Basic Economy Corp., Bellows- Valy 
air—Jan., Feb., March, April, May, June, 
July, Aug., Sepr., Oct., Nov., Dec. 


Investment Casting Co.—May 


Jacobs Mfg. Co.—April, June, Nov. 

jarvis Cor Jan., Feb., March, April, May 
June, July, Aug., Sept., Oct., Nov., Dec. 

Jersey Mfg. Co.—Aug., Sept., Oct., Nov. 

Jones & Lamson Machine Co.—Jan., Fet 
April, May, July, Sept., Nov 


Kaufman Mfg. Co.—March, July, Nov. 

Kearney & Trecker Corp.—Feb., April 

*Kennametal, Inc., Metalworking Division—Jan., 
Feb., March, May, June, July, Aug., Sepr., 
Oct., Nov., Dec. 

Keufel & Esser Co 

King-Seely Corp., 
siou—April 

King Tester Corp.—Feb., April, May, Sept., Nov 

Kingsbury Machine Tool Corp.—Feb., May, June, 

ug., Oct., Dec. 
*Klingelhs vfer Machine Tool Corp., 


Directory 
Almco, Queen Products Divi 


Albert—May 


L-W Chuck Co.—Feb., March, May 
Lamrex Industries, Inc.—Jan. 
Lapeer Mig. Co.—Jan., March, Directory, May, 
July, S Nov., Dec 
tesaine | fachine Tool Co - 
July, Sept., Nov. 
Lapointe Machine Co.—-May, Directory 
Latrobe Steel Co.—Jan. a May, 
Lees-Bradner Co.—April, June, Aug., Oct 
Lehman Boring Tool Division, Fulton Iron Works 
March, May, Sept. 
Leland-Gifford Co. yen 
July, Sept., Nov. 
Lempco Industrial, Inc.—April, Aug. 
Leonard Precision Products, Grind-R-Lap Division 
—Dec 


-Feb., April, May, 


, March, Directory, May, 


*Lepel High Frequency Labs.~—Feb., March, June, 

Ict., Dec. 

Lincoln Electric Co.—Feb., April 

Lindberg Engineering Co. eb., March, April 
June, July, Sept., Oct., Nov., Dec. 

Linderme Engineering & Sales—Feb. 

*LIP Industries, Howard International, Inc.—May 

Lipe Rollaway Corp.—Jan., March, May 

*Livernois Engineering Co.—June, Nov 

Loeffel Co., The Arthur- May, Oct. 

* Logan Engineering Co.—Feb., Directory, April, 
May, June, Sept., Nov. 

*Logansport Machine Co.—Jan., 
Te. Sept., Nov. 

Post Co.—Feb., 


March, May, 


Lovejoy 
Sept., Nov 

Lucas Machine Division, New Britain Machine 
Co.—July, Sept., Nov. 

Lucifer Furnaces, Inc.—March 

*Lufkin Rule Co.—Jan., Directory, Oct., Nov., 
Dec. 


March, May, July, 


M-B Products Corp.--March, April, June, Aug 
Oct., Nov. 

Machinery Electrification Co.—April, May, July 

Macklin Company—Nov. 

Madison Industries, Inc.—Feb. 

*Mahr Gage Co.—Jan., April, May 
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*Manex Machinery Corp.—May 
Manhattan Rubber Division, Raybestos-Manhat- 
tan, Inc.—Jan., Feb., Directory, May, June, 


Sept., Oct., Nov. 

Marshall Steel Co.—April, June, Oct. 

Marvel Tool & Machine Co.—Jan., Feb., March, 
April, May, June, July 

Master Mfg. Co.—Nov 

*Master Power Corp., Subsidiary Black & Decker 
Corp.—Jan., Feb., March, April, May, June, 
July, Nov., Dec. 

Mathewson Machine Works—May, June, July 

Mayes Tool Co.—March 

May-Fran Mfg. Co.—March, May, July, ‘=pr. 

Mayline Co., Inc.—Jan., March, May, July, 


Sept., Nov. 

McCrosky Tool Corp.—April, May, June, Seprt., 

Oct., Nov. 

Metal Carbides Corp.—Jan. 

*Metallurgical Products Dept., 
Co.—Feb., 
Dec 

Mettler Instrument Corp.—May 

Meyers Co., W a Feb., March, April, 
May, June, July, Aug., Sept., Oct., Nov., Dec. 

Michigan Oven Co.—Feb., March, May, July, 


Ree ov. 
Michigan Special Machine Co.—Feb., June, Sept. 
Michigan Tool Co.—Feb., Directory, May, July 


General Electric 
March, April, June, Aug., Nov., 


Nov. 
— Balancing, Inc.—April, June, Aug., Oct., 


Midwest Gage Laboratory, The—May 

* Miller Fluid Power Division, Flick-Reedy Corp 
—Jan., Directory, May, Dec. 

Miine & Co., A.—May 

Mimik Tracers, Inc.—Sept., Nov. 

a — & Mig. Co.—Feb 
April 

*Mobask T Tools, Inc.—Feb 

Monroe Engineering Products, Inc.—April, June, 
Sept., Nov. 

Montgomery & Co., Inc.—April, Aug., Nov 

Moore Special Tool Co.—Jan., March, Directory 
May, faly, Sept., Nov 

Morse Co., H. E.—Directory 

Morse Twist Drill & Machine Co., Subsidiary Van 
lorman Industries, Jan., Feb., March 
April, May, June, July 

Morton Machine Works Feb., April, June, Aug 
Oct., 


Directory 


National Acme Co., The—Jan., Feb., March, 
April, May, June, July, Aug., Sept., Oct., 
Nov., Dec. 

*Naticnal Electric Instrument Division, Engelhard 
senenn, Inc.—Feb., April, June, Aug., Oct., 


National Institute of Jig & Fixtures Component 
Manufacturers— "Directory 

National Machinery Co.- 
June, Aug., Oct., Nov., 

National Twist Drill & Tool Co.- -Feb., April, 
May, June, Aug., Oct., Nov. 

*Nelco Cutting Tool Division, Brown & Sharpe 
Mfg. Co.—Feb., April, June, July, Sept 

New Britain Machine Co., Gridley Division— 
Feb., March, April, May, June, Sept., Oct., 
Nov., Dec. 

New Britain Machine Co., 
sion—July, Sept., Nov. 

Newcomer Products—May 

*New Hermes Engraving Machine Corp.—May 

Newton Hydraulic Tooling Co.—Dec 

New York Twist Drill Co., Inc.—May 

*Nikon, Inc.—Jan., March, May, July, Sept., Nov 

Nirol Mfg. Co Sept., Ocr., Nov. 

Noble & Westbrook Mfg. Co.—May 

me Co., C. A.—Jan., March, May, June, 
July, Aug., Sept., Oct., Nov., Dec 

* Northwestern Tools, Inc Jan., March, April, 
May, July, Sept 

Norton Co., Behr-Manning Co 
May, Sept., Nov. 

Norton Co., Machine Division May, June, Aug 
Sept., Nov. 


March, April, May 


Lucas Machine Divi 


Division—Feb., 


*Oakite Products, Inc J 
May, July, Sept., Oct., Nov 

*Oberg Mig. Co Feb., March, April, May, June, 
July, Aug., Sept., Oct., Nov., Dec 

Ohio Crankshaft Co., Inc.—Feb., June, Oct 

Cee Kaite Co., The—Feb., April, May, Aug., 


Directory, April 


O K Tool Co., Inc., The—Jan., Directory, May 

Optical Gaging Products, Inc., Subsidiary Ex 
Cell-O _— —Jan., Directory, April, May 
Aug., Oct., Dec. 
co-Metric Tools, Inc.—Feb., May, July, Sept., 
Nov. 

*Orban Co., Inc., Kurt—May 

Ortman-Miller Machine Co.—Jan., Feb., March, 
April, Ms May, June, July, August, Sepc., Oct., 


* Osborn Mi’ Co., The—Feb., April, May, Aug., 
Nov. 


Pacific Industrial Mfg. Co.—Sept., Oct., Nov. 
Paddock Tool Co.—Directory 
ngborn Corp. Vibratory Finishing Division 
arch, April, May, June, Aug., Sept., Oct 
Nov. 
Parker-Hannifin Corp., 
Jan., Feb., 
Oct., Ni 


Hannifin Co., Division 
March, April, June, Aug., Sept 


t., INOV. 

*Parker-Kalon Corp., Division General Americar 
Transportation Corp.- -May, Oct 

— Service Co.—-Feb., April, May, June 

Oct., Dec 

*p t c Design Corp Feb., March 

Pines Engineering Co., Inc.—Jan., Feb., Marct 
April, May, June, Se t., Nov. 

Pipe Machinery Co.—Feb., Directory, April, May 
June, July,- Aug., Oct., Dec 

Pom —t Corp.—Jan., Feb., March, April 

June, July, Sept., Oct., Nov 

Poser 'Co., H. K.—Directors 

*Porter Precision Products June 

*Pract & Whitney Co., Inc Directory, Ag 
May, Aug., Sept. 

Precise Products Corp.—Jan., June, Sept 

Precision Tool & Mfg. Co.—-April, May, Oct 

*Precision Welder & Flexopress Corp.—April 

Preis Engraving Machine Co.—Jan., April 

*Producto Machine Co., The—Feb., March April 
May, June, Ocr., Dec 

*Progressive Welder & Machine Co.—May 

Projecto Graph Instruments Corp.—Jan 

Punch Products Corp.—Jan., March, May, July 

Putnam Tool Co.—April, June, Aug., Oct.. De 


Queen Products Division, Almco, 
Corp.—April 


King secely 


Radio Corporation of America—Directory 

Raybestos-Manhattan, Inc., Manhattan Rubber 
Division—Jan., Feb., Directory, May, June 
Sept., Oct., Nov. 

Raymac Division, Dexco Ge Jan., Feb 
March, April, May, June, July, Aug., Sepr 
Oct., Nov., Dec. 

Ready Tool Company—Jan., Feb., March l 
May, June, July, Aug., Sept., Oct., Nov., Bex 

~—_ Rolled Thread Die Co.- Jan., Feb., June, 

dct. 

*Rer Plastics, Inc.—Jan., 
July, — 

*Richards Co A.-—Directory 

Richard et Sa Punch Division, Allied Products 
Corp.—Feb., Directory, April, May 

Rick, Inc.—Nov. 

Riggs Co., William L.—May, June, July 

Ring Punch & Die, Inc.—Jan., March 

Rockford Clutch Division, Borg-Warner Corp 

, April, June, Aug., Sept.. Nov. 

Rockford Engineered Products Co.——Jan 

Rockwell Mfg. Co., Delta Power Tool Division 
—Feb., April, May, June, July, Aug., Sept 


Oct., Nov., Cc. 
Rockwell Mfg. Co., Walker-Turner Division 
an., March, May, June, Aug., Oct., Nov 
C. 


Feb., Directory, May 


Ross Operating Valve Co., Inc 

Roto-Finish/R ansohoff—Oct. 

Rotolite Sales Corp.—Jan., May 

Russell, Holbrook & Henderson, Inc.—Jan., Feb., 
March, April, May, June, July, Aug., Sepr., 
Oct., Nov., Dec 

Ryerson & Son, Inc., Jos. T.—Feb.. April, June 
Aug., Oct., Dec. 


Directory 


The Tool and Manufacturing Engineer 





“i ineering, Inc.—Jan., March, May, June, 
Jov. 

eviiew Ea, ineering, Inc., Wespo Division—Feb., 
April, Tina. Aug., Oct., Dec. 

S-P Manufacturing Co.—-Directory, June, Nov. Taft-Peirce Mfg., The—May, June 

Sales Service Mfg. Co.—July, Aug., Sept. Talcott, Inc., , Beg May, Sept., Nov 

*Sandvik Steel, Inc., Coromant Division —Jan., Techni-Rite Electronics, Inc.—Nov. 
March, May, Sept., Nov., Dec. sia ae Corp ae , Feb., March, Aug., 

Schmidt, Inc., George T.-—| . March, May, Sept., Nov., 
July, Sept., Nov. Thoepies Gtinder or —e.. April 


*Schredar's Son, A.—Jan., March, May, July, Thompson & Son, Henry G.—Jan., April, June, 
Nov. : , 


om . : Sept., Nov. 
*Scully-Jones and Co.—-Directory, May, June, *Thompson Ramo Wooldridge—May 
july. 5 Aug., ae by ts? , Dec Thomson Industries, Inc.—Feb., April, June, 
Sealol Corp.—March, April ay Aug 
*Sentry Co., The—May, Oct : Threadwell Tap & Die Co.—Jan., Feb., March, Oct., Nov. 
*Service Machine Co., Inc.—Jan., Feb., March, April, May, June, Aug., Sept *Wales- ‘Strippit, Inc., sy Industries, Inc.— 
April, May, June, July, Aug. Sept. Oct Thriftmaster Products Corp.—March, May, July, Feb., Directory, May, July, Sept., Nov. 
Nov., Dec Sept., Nov. *Walker Co., Inc.. O. S. L.. 3 
Servo-Tek Products Co., Inc July Tietzmann Tool Corp.—Jan., Feb Walker-Turner Division, Rockwell Mfg. Co. 
1? Je <7 “iy Inc.—Jan March, a3 — Bearing Co.—Feb., April, Aug., Jan., March, May, June, Aug., Oct., Nov 
May, July, Sept., Nov Oct., Dec Dec 
9 na Oe . She ata Feb., March, April be Tool Co.—Jan., March, June, Sepr., Oct., Wallace Supplies Mfg. Co.—March, Sept. 
*Sheldon Machine Co.—Jan., Feb arch, Dril, Nov. Walsh Press & Die . a 
mS — June, July, Aug.. Sept., Oct., Nov., Dec Leng gaa Co.—Jan., March, Directory, Wardwell Mfg. Co.—Jan., Feb., March, April, 
Siewek 100 0. irectory ept., Nov May, June 
Sifco Metachemical, Inc.—May Transmares Corp.—Sept Winew ‘ Swasey Co.—Feb., March, May 
Nay ng ~ nat Co.—Jan., March, May, June, Twentieth Century Mfg. Co.—Jan., Feb., Marct Warren Electr-O-Line Corp.—Jan. 
Aug., Nov. : pri Watts Regulator Co.—Ma 
. ee R Steel Co.—Feb., April, June Waukesha. Cutting Tools— May 
epr., t., Nov. Web! G Co.—April 
Simpson Electric Co.—May Weldon Tool Co., inc.—Dicectory, May, Oct. 
* Simpson ores Mfg. Co.—Jan., March, May, *W. ope Division, Vlier Engineering, Inc.—Feb., 
Sept., Oct., Dec. April, June, Au Oct., 
*Sintercast Division, Chromalloy Corp. — Jan., Wesson’ os —Dieocmney, May, June, Sepr., Nov 
~> h a ws weet wry od PE tas Co.—Jan., Feb. 
Size Control Co ay Vheel Truein Oo 
Skilcrafe Corp.—April, May, June Whistler & ‘inn, fae. S. B.— Feb., April, June, 
Skinner Chuck Co., The—Jan., March, June, July *Uddeholm Co. of America, Inc.—March, April, Aug., Oct., c. 
Smith & Son, Inc., James—Jan., Feb. a Jaly, by Nov. | . wl e Oct —" & Barnes, Inc.—Feb., Directory, April, 
Snow Mfg. Co.—Jan., Directory, June imine’ shi 1 or, pri Dire ay, te ct Sept., Oct. 
Snyder Corp. cul, Sept... Nov Union Mig 5. 2 al OCTEEY, SUSY Whitnon Mig. Co.—Jan., March, Directory, 
Somma Tool Co., Inc.—May Ui  <0.—— = 4 , June, Aug., Sept. 
Sonnet Tool & Mfg. Co.—Nov Union Twist , Drill Co., S. W. Card Division Wiedemann Machine Co.—Feb., May, Oct. 
Sossner Tap & Tool Corp.—June, Sept _Jan., March, April, June, Sept., Nov Willey’s Carbide Tool Co.—Directory 
Special Drill & Reamer Corp.—May “0 ts /._~ 7 U ~~ Division—Jan., Wilson Mechanical Instrument Division, Amer 
Speedgrip Chuck Division, Ernest, Holdeman & 2 ee See ree as weeks ican Chain & Cable Co.—Feb., June, Sept., 
Collect, Inc.—Jen., feb., March, April nited Greenfield Corp., Geometric-Horton Divi Nov 
4 - . Aes " > & aren i . May, 
dl Sales Co—Mo _ S100 . W wal Manufacturing Co.—Nov. 
seudeed Die Set Co - ilinieia April, May sued Greeld oa” gpuaaiieciti Wigeer Reothers, Dteinan, ietione! Twies Deli & 
Standard Electrical Tool Co Jan., Directory J. S. Drill Head’ Co.—Jan., March, May, Aug., — Co.—Feb., April, May, June, Aug., Oct., 
S — Ges by : a P+ J July ei bee -"E Clearing Machine Corp.- wisceadio Drill Head Co.—May 
tandarc yage nec pri ay, June, july . a 5 nc., earing i ‘ac Tal orp Woodruff & Stokes, Inc. —Feb., March, April, 
*Scandard Pressed Steel Co.—Jan., March, May, Feb., March, Directory, April, July, Aug May, June, July, Oct., Nov., Dec. 
July, Sept., Nov _Oct., Nov., Dec. eal i Woodson Tool Co.—May, July, Sept., Nov. 
Standard Tool Co.--Feb., April, June, Aug., nitron inetrument Division, United Scientific Co Woodworth Co., N. A.—Jan., Directory, May, 
t., Nov. _—April, July, Dec. : Mae June, Oct 4 
*Standard Tool & Mfg. Co.—Jan., March, May, eee eee cee Corp Mer, hag, Ont 
tom, teee., Gxt. Ure. Universal Engineering Co an., March, Direc 
gece Decmteneet Ci ee tory, May, Sept., Nov. 
otandar rans ormer 0.5 ay Universal Vise and Tool Co.—July. Sept 
Star Cutter Co.—Sepr., Oct., Nov., Dec 
*Starrett Co., The L. S.—Jam., March, May, 
Sept., Oct., Nov. 
Stocker & Yale, Inc.—May, Oct., Nov., Dec 
Stone Machinery Co.—Jan., March, May, July, 
Sept., Dec. 
Smart Oil Co., Led., D. A.—Feb., March, Nov., “oO ; : Jan., Feb., March, April, Dec. 
Dec. 


Smurtevant Co., P. A.—Jan., March, April, June, Vanadium-Alloys Steel Corp.—Jan., Feb., April, 
Aug., Oct., Dec. , 


~ May, June, Sept., Oct 
*Sun Oil Co.—-Feb., April, June, Aug., Oct., Dec. *Van Keuren Co., The—Directory, May 
Sundstrand Machine Tool Division, Sundstrand Van Norman Industries, Inc., Morse Twist Drill 

Corp.—Feb & Machine Co., Subsidiary—Jan., Feb., March, 
Sunnen Products Co.—Jan., Directory, May, April, May, June, July : : 

Aug., Oct Vascoloy-Ramet Mfg. Corp.—-Feb., April, May, 
Super Tool Co., Division Van Norman Industries Aug., Oct., Dec. 

" Disecwers, ae aie tei Verbiest Associates, Inc., C. M.—Directory ragar, -Jan., March, May, July, Sept., Oct., 
*Superior Die Set Corp.—Jan., Directory, May, Verson AllSteel Press Co.—Jan., March, Direc °c ; 

June, Aug., Sept., Oct., Dec _tory, May, July, Sept., Nov Leiss, ., Carl—Jan., Feb., March, Directory, 
*S 1¢ Prod c ~March, May, Se Vibratory Finishing Division, Pangborn — April, May, June, July, Aug., Sept., Oct., 
Supreme ope Corp -March, May ept March, April, May. June, Aug., Sept., t : Dec. 

Sutton Tool Co.—Feb., April, Oct. | : Nov. Zeiss-Jena Corp., Ercona Corp.—Jan., Feb., Di- 
Swartz Tool Products, Division of Universal Vise *Vidmar, Inc.— = rectory 
& Tool Co.—Sept., Oct 


Wadell Equipment Co., Inc.—July 
Waldes Kohinoor, Inc. ~_May, June, Aug., Sept., 


May 
Viking Tool Co.—Feb., March, May, July, Sept Ziegler Tool Co., W. M.—Jan., March, May, 
*Sylvania Lighting Products—Directory 


Nov 


July, Sepr., Nov 
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REGIONAL ADVERTISING OFFICES 
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Austin G. Cragg, Director of Sales, 500 Fifth Avenue, New York 36, N. Y. Phone: OXford 5-0745 


NEW YORK, 36 Francis Baldwin, 500 Fifth Avenue 

WEST HARTFORD Donald N. McElwain, 2636 Albany Avenue 

CLEVELAND, 14 George J. Zavis, 1367 E. Sixth Street, Room 200, Lincoln Building 
DETROIT, 38 Alan Cobleigh, 10700 Puritan Avenue, W.U.: ZNV Detroit; TWX: DE 974 
CHICAGO, 11 Stanley F. Girard, 612 North Michigan Avenue 

LOS ANGELES, 4 Dillenbeck-Galavan, Inc., 266 South Alexandria Avenue 


OXford 5-0745 
ADams 3-5997 
TOwer 1-0330 
UNiversity 4-7300 
Michigan 2-4465 


DUnkirk 56-8991 
ATLANTA, 3 Gus Krimsier, Cogill, Pirnie & Brown, 1722 Rhodes-Haverty Building JAckson 2-8113 
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